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which" are capable of passing a very wide 
band of frequencies such, for example, as 

.5 band widths of 200 : 1 with the upper fre- 
quency limit at about 100 megacycles per 
second! The method of construction 
according to this invention, however, can 
be applied to radio frequency trans- 

20 formers which are only required to pass a 
narrower band of frequencies. 

Wide band radio frequency transformers 
are required for use in radio frequency 
* admittance bridges, for coupling thermio- 

>i§ nib valves to their loads, for matching 
feeders and aerials, for matching bal- 
anced or unbalanced impedances, and for 
various television applications. Radio 
frequency transformers covering a wide 

80 frequency range have previously been 
constructed using thin copper tape as the 
conductor, as disclosed in British Patent 
Specification No. 566,970. The high self 
capacitance inherent with such a winding 

86 tends to limit the frequency range of the 
transformer. Mechanical difficulties exist 
in the construction of such a transformer 
with electrically balanced windings where 
the flux ferom the two windings is required 

40 to cancel out. 

The present invention consists # in a 
radio frequency transformer comprising a 
ring core of ferromagnetic material hav- 
ing a cavity formed within and totally 

45 surrounded by said core in which is dis- 
posed one set of mutually coupled wind- 
ings, and a second set of mutually coupled 
windings wound toroidally around the out- 
side of the core. It has been found that 
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which all the windings aTe wound on a 
single core, further details of this trans- 
former being shown in Pigs. 3, 4, 5 and 

Pig. 3 is a perspective view partly 
broken away showing the general 
arrangements of the windings on the 
transformer ; 

is a sectional view on the line 
IV— IT of Pig. 3; 

Fig. 5 is a fragmentary section on the 
line y — V of Pig. 4; 

Pig. 6 is a fragmentary detail showing 
the method of winding the balanced ?a 
toroidal winding of the transformer* 

Pig. 1 shows a circuit diagram of a 
typical radio frequency bridge in which a 
radio frequency source is coupled to the 
input terminals 20 , 20 connected to the 8m 
primary winding A on an input trans- 
former 21 having a secondary winding 
B. From one terminal of the secondary 
winding B a connection is taken to the 
sliding contact of a balancing potentio- 
meter 22 the ends of which are connected 
to a pair of balanced windings 0 and D 
on a transformer 23 said windings C and 
D forming the ratio arms of the bridge. 
The other ends of the windings C and D 
are connected through a known imped- 
ance Zl and an unknown impedance Z2 
to the other end of the secondary winding 
B of the transformer 21. The second 
transformer 23 has a third winding E to 
which means for indicating balance in 
the bridge are connected. 

Fig. 2 shows a modification of the 
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We, Edmund Reginald Peach 
British Subject, and Pye Limited, a 
Briti&h Company, both of Eadio Works, 
St. Andrews Eoad, Cambridge, do 

5 hereby declare the nature of this inven- 
tion and in what manner the same is to 
be performed, to be particularly described 
and ascertained in and by the following 
statement:*— 

*0 The present invention relates to radio 
frequency transformers, and more parti- 
cularly to radio frequency transformers 
which are capable of passing a very wide 
band of frequencies such, for example, as 
g -band widths of 200 : 1 with the upper fre- 
quency limit at about 100 megacycles per 
second! The method < of construction 
according to this invention, however, can 
be applied to radio frequency trans- 

QO formers which are only required to pass a 
narrower band of frequencies. 



with this arrangement a high degree of 50 
isolation between two sets of windings can 
be obtained. 

Various embodiments in accordance 
with the present invention are illustrated 
by way of example in Figs. 1 to 6 of the 55 
accompanying drawings, in which: — 

Pig. 1 is a circuit diagram of a typical 
known radio frequency hridge ; 

Eig. 2 is a circuit diagram of a modi- 
fied bridge wherein a transformer in ou 
accordance with this invention is used, in 
which all the windings are wound on a 
single core, further details of this trans- 
former being shown in Eigs. 3, 4, 5 and 
6; ; 

Eig. 3 is a perspective view partly 
broken away showing the general 
arrangements of the windings on the 
transformer ; 

Eiff. 4 is a sectional view on the line 70 



Wide band radio frequency transformers IV— IV of Fig. 3 ; 
are required for use m radio frequency Eig. 5 is a fragmentary section on the 
admittance bridges, for coupling thermio- line V— V of Fig. 4; 



85 nic valves to their loads, for matching 
feeders and aerials, for matching bal- 
anced or unbalanced impedances, and for 
various television applications. Eadio 
frequency transformers covering a wide 

80 frequency range have previously been 
constructed using thin copper tape as the 
conductor, as disclosed in British Patent 
Specification No. 566,970. The high self 
capacitance inherent with such a winding 

85 tends to limit the frequency range of the 
transformer. Mechanical difficulties exist 
in the construction of such a transformer 
with electrically balanced windings where 
the flux from the two windings is required 

40 to cancel out. t 

The present invention consists < in a 
radio frequency transformer comprising a 
ring core of ferromagnetic material hav- 
ing a cavity formed within and totally 

46 surrounded by said core in which is dis- 
posed one set of mutually coupled wind- 
ings and a second set of mutually coupled 
windings wound toroidally around the out- 
side of the core. It has been found that 
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Eig. 6 is a fragmentary detail showing 
the method of winding the balanced 75 
toroidal winding of the transformer. 

Fig. 1 shows a circuit diagram of a 
typical radio frequency bridge in which a 
radio frequency source is coupled to the 
input terminals 20, 20 connected to the fr* 
primary winding A on an input trans- 
iormer 21 having a secondary winding 
B. From one terminal of the secondary 
winding B a connection is laken to the 
sliding contact of a balancing potentio- 85 
meter 22 the ends of which are connected 
to a pair of balanced windings C and D 
on a transformer 23 said windings- C and 
D forming tne ratio arms of the bridge. 
The other ends of the windings C and D 90 
are connected through a known imped- 
ance Zl and an unknown impedance Z2 
to the other end of the secondary winding 
B of the transformer 21. The second 
transformer 23 has a third winding E to 90> 
which means for indicating balance in 
the bridge arc connected. 

Eig. 2 shows a modification of the 



bridge wherein a transformer in accord- 
ance with the present invention" caT be 
need ,a which the windings ABC n 

f te cor «, are wound on a common core 

™ f • &Way *?• red ? ce to a minimum the 
magnetic coupling between the twoVets 
of windings on the Wformeis fhif 
absence of coupling between the two 

10 trans termers is indicated by drawiL the 
core lines of the two parte ofthe Janl! 
former at right angles.'This advantag^L 
construction is obtained by housin/ the 

11 ^? dU1SS A - and . B ia a <*Titsr i^thf core 
15 and arranging the windings \j D and E 

as toroidal windings arqun™ the core 

As shown m Fig. 3 the core is built np 
of two rings 25 of carbonyl iron dust of 
commercial type which are secnVed LI 
26 5, rovided With similaf recedes 

<J6 in their adjacent faces. The core rimrs 

311 6 ^ er m ^°ed with this recei fr 
U wiX^and Wm wK? ? are 

brongh^ut ui^^asssysfta 

aperture 29. As illushnted in Fig 3 three 

in , r n;Jf j - 4 one „ eild of tie windings beine 
SO joined internally as indicated in Fie* 

dlmtly intoYl^ eitW * ce ^' 
oirectiy into the core recess or preferablv 

86 no! ?f ent - d V- Paper ^ich S 

windSs be W I"! the Boomed 
winnings being kid into recess 26 with 

^de-by-side and are surrounded bf core 
material, whereby the leakage inductance 
l S hif^ ely sm ?"- When constructed fn 
in th? T and L when 6401 Ending has 
Sa T ^mber of turns, electrical 
balance between the two windiigs mayTe 
attained to a higher degree tWin trans! 
former designs where the windings 

io « ^notof s l m , f ^ m ?^ e «^25£rS 

Ik ° f e ., qual ^meters, thoueh in the 
embodiment shown it is'not nJcessarl 
that windings 27 and 28 should hTso 
balanced since these windings form th« 
» ar f0nMI wrryingTe winding^ 

wind^E 0 ^ 0 and D and the 

winding t!, connected to means for indi 

ar unfc ° f tie ^ a^wouS 
aronna the core over a short distamU 

hield^-i" indicatei ^ ^ 4 aSal 
snieid 30, advantageously of copper, hav- 

IrSL Proved around the core rings in 
■i EfSf tc > re< ^ ce electrostatic Xlin* 
tf between the windings 27 and 2*£K! 
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toroidal windings. Wound over the shield 

32 whichT SS aftS 

and wound 'in Z'poI^LZ^ t0 5 etller 
stitnte the balanced fe^H 
the output trarisfomer ft V. J dI l tlf 

these windings^ay™ corre^h h»T ^ 
the turns of the maS J balanced 

another twice in each £f ^ 
&«ing alternately ora- ^ ea< ^ w V e 
other Tliic ;« * y •• ad imler the 

of 4; inain?s^Te a ieft. tae .^^nce 
* * factor The* ^ e 

secondfnield 33 whmri| U S ndB - d by a « 
struction tn thf SSS ^, slnular « <=°n- 



••^u is wound over the <ihit>)A ; 
iiiid to reduce interf^™ Vernal fieid 

causimr in eft^, k S . frequencies thus 

Oneldvantefe of the tUru - 
cribed above i* ?W i con 3truction des- 

used th a ereS ^^^^ 
ing the apparatus mo^e comtact ^ 8t " 
over round wires may T hseS I >„ « ' 
windings wherea? * for tlla 

ously bten used Th„ m . striJ> , P"vi- 

coupling is reduced ^desired 
stftfe ^-^"tt this eon-UO 
between the two «Pf= «f ™° j- 1Bol ation 

obtained owinj to the fa^W^l < -" an be 
netic fluxes du« f« +]. • j - tIlat tie n^g- 
a% at rig\f^ ^ «• -«tu- 

ciS 1 !* honied SS des- 116 

for nee in »^SS^SSw3^^, 

^Hs-iJW^Ss 1 ^^ may 120 

and also that nth»I. ™ ^asformers, 
made in the detaik ^^^twiis may be 
out departiug'fe ^' 

130 
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L A radio frequency transformer com- 
prising a ring core of ferromagnetic 
material having a oavity formed within 
and totally surrounded by a aid core in 
6 winch is disposed one set of mutually 
coupled windings, and a second set of 
mutually coupled windings wound toroid- 
ally around the outside oi the core. 
L A radio frequency transformer as 
10 claimed in claim 1, wherein the ring core 
is iornied of two ^arts, adapted to be 
secured side by side and the 'cavity is 
tormed by recesses in the abutting faces 
oi said two parts. 
15 3. A radio frequency transformer as 
claimed m claim 1 or 2 wherein the ring 
core is made from a ferromagnetic dust 
material. 

4._ A radio frequency transformer com- 
80 prising a core, consisting of two rinos of 
ferromagnetic dust material, adapted to 
be secured aide by side, having a set of 
mutually coupled windings housed in a 
cavity formed within Baid core, and at 

« least one pair of mutually coupled wind- 
ings wound toroidally around the core, 
tie two windings of said pair of toroidal 
windings being interlaced and wound in 
opposite directions to each other. 

10 5. A radio frequenoy transformer as 
claimed in claim 4 in which the inter- 
laced toroidial windings cross each other 
twice m each complete turn round the 
oore and so minimise the leakage induct- 

81 ance of the windings. 

6. A radio frequency transformer as 
claimed in claim 4 or 5 wherein a third 
winding is also wound toroidally round 
the core and is mutually coupled to said 

40 pair of interlaced toroidal windings. 

7. A radio frequency transformer as 
claimed m any .preceding claim wherein 
each of the mutually coupled windings 



preformed, the preformed winding h^JZ 
positioned witain the cav% Ind ™ 

cavi^^?K 01 a ? T h « r » *<&e 

8 \ ^ oi the core 

claimtd £ a° ^uency ^former as ,n 

an electrostatic shield is provided at W 

wound toroidally round the core. ^ 
«.«• j . radta frequency transformer as «n 
Sw^^,? 117 £"cedi/g claim whtrei^ 60 
52, ."wtj»Uy coupled windings D 

the core are bafanTed ttSgJ * ^ 
suitahlt <W f F e 1 uenc y transformer 
ffiS£r» - 6 la a radio frequency 
bridge comprising a 00 re including two 

S£Lf f * ^^g^tic dust material 
adapted to be secured side by side and 70 
bavmg recesses formed in their abutW 70 
faces one pair of mutually oouoled wi^ S 
ings Win the cavity ^fcmS by 
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recesses and a "second K threeV^d- 
TS aB ?A a p - ai f 01 balanced windK 76 
-una SKorT^ ^ 

reference to and as shown in the aocom- 80 
panying drawingB. aocom- KO 

Dated this 2nd day of Mav 1940 

BAEO?f & VaErIn, • 
lb, .Kensington Square, London, W 8 
Chartered Patent Agents. ' 



